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(57)Abstract: 

PROBLEM TO BE SOLVED: To Improve brightness, a visual angle 
characteristic, and an aperture ratio. 

SOLUTION: This device is a vertical orientation type liquid crystal display 
device which is provided with liquid crystal layers 40 having vertically 
oriented liquid crystal molecules 41 between plurally formed display 
electrodes 19 and counter electrodes 31; and controls the orientation of the 
liquid molecules 41 by an electric field. And, transparent auxiliary electrodes 
50 for controlling the orientation of the, liquid crystal molecules 41 are 
formed vertically or horizontally via an insulating layer 15 riding across the ^ 
adjacent display electrodes 1 9. and further orientation control windows 32 
are formed in the horizontal or vertical direction on the side of the counter 
electrode 31 so as to be positioned at the center of the display electrode 19. 
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* NOTICES* ' 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal display characterized by for the liquid-crystal layer which has the liquid- 
crystal molecule by which perpendicular orientation was carried out to have been prepared between the 
display electrodes and the counterelectrodes by which two or more formation was carried out, and to be 
the liquid crystal display of the perpendicular orientation method vyhich controls the oriientation of the 
above-mentioned liquid-crystal molecule by electric field, and for an orientation control aperture to have 
been formed in the above-mentioned counterelectrode, and to be formed the auxiliary electrode with 
which an electrical potential difference is not impressed to the above-mentioned disp|ay inter-electrode 
through a display electrode and an insulating layer. 

[Claim 2] The liquid crystal layer which has the liquid crystal molecule by which perpendicular 
orientation was carried out is prepared between the display electrodes and counterelectrodes by which 
two or more formation was carried out. It is the liquid crystal display of the perpendicular orientation 
method which controls the orientation of the above-mentioned liquid crystal molecule by electric field. 
The liquid crystal display characterized by having formed the auxiliary electrode in the horizontal or 
vertical above-mentioned display inter-ielectrode of the direction of either through the display electrode 
and the insulating layer, and forming the orientation control aperture which is located in the center of 
abbreviation of the above-mentioned display electrode, and follows the above-mentioned 
counterelectrode side in the vertical or horizontal direction of either. 

[Claim 3] The above-mentioned auxiliary electrode is a liquid crystal display according to claim 1 or 2 
characterized by being a transparent electrode. 

[Claim 4] The liquid crystal display according to claim 2 or 3 characterized by not impressing the 
electrical potential difference to the above-mentioned auxiliary electrode. 

[Claim 5] The above-mentioned auxiliary electrode is a liquid crystal display given in either of claims 1-4 
characterized by being formed so that a ****** display electrode may be straddled. 
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[Detailed Description of the Invention] 
[0001] * 

[Field of the Invention] This invention relates to the liquid crystal display which attained improvement in 
a numerical aperture in brightness and a viewing^angle property list especially about the liquid crystal 
display (LCD:Liquid CrystalDisplay) which displays using the electro-optics-anisotropy of liquid crystal. 
[0002] 

[Description of the Prior Art] LCD has advantages, such as small, a thin shape, and a low power, and 
utilization is progressing in fields, such as OA equipment and. an AV equipment. Especially the active- 
matrix mold using the thin film transistor (it abbreviates to TFT hereafter) as a switching element can 
perform the static drive of 100% of duty ratio in multiplexer theoretically, and is used for the big screen 
and the high definition animation display. 

[0003] TFT is a field-effect transistor, is arranged in the shape of a matrix on a substrate, and is 
connected to the display electrode which accomplishes one side of the pixel capacity which used liquid 
crystal as the dielectric layer. The electrical potential difference for a display as which TFT was 
specified in matrix to the pixel capacity by which the pixel signal level was supplied from the drain line, 
and TFT was turned on while ON/OFF were- controlled by the gate line all at once about the same line is 
charged A display electrode and TFT are formed on the same substrate, and the counterelectrode 
which accomplishes another side of pixel capacity is extensively formed on another substrate by which 
opposite arrangement was carried out on both sides of the liquid crystal layer. That is, liquid crystal and 
a counterelectrode are divided with a display electrode, and constitute the display pixel. The electrical 
potential difference charged by pixel capacity is held by the 1 field until TFT next turns on or an one- 
frame period, and the off resistance of TFT in insulation. Liquid crystal has the anisptropy in electro- 
optics, and permeability is controlled according to the electrical potential difference impressed to pixel 
capacity. By controlling permeability for every display pixel, these light and darkness are checked by 
looking as a display image. 

[0004] An initial orientation condition is determined by the orientation film with which liquid crystal was 
further prepared in the contact interface with both substrates, liquid crystal — ****** — for example, 
the twist pneumatic (TN) method with which the orientation vector was twisted by 90 degrees among 
both substrates using the nematic phase with a forward dielectric constant anisotropy — it is . Usually, 
the polarizing plate is prepared in the outside of both substrates, and the polarization shaft of each 
polarizing plate is in agreement in the direction of orientation, by the side ot each substrate in TN 
method. Therefore, at the tiirie of rib electrical-potential-difference impressing, the linearly polarized 
light which passed one polarizing plate is the form where the torsion orientation of liquid crystal is met, 
it circles in a liquid crystal layer, and is injected from the polarizing plate of another side, and a display is 
recognized as white. And the quantity of light which change orientation so that liquid crystal may 
become parallel to electric field for the dielectric constant anisotropy by impressing an electrical 
potential difference to pixel capacity, and forming electric field in a liquid crystal layer, and a torsion 
array is broken down, and the incidence linearly polarized light stops circling in a liquid crystal layer, and 
is injected from the polarizing plate of another side is narrowed down, and it becomes black in [ a 
display ] ****. Thus, the method which shows no electrical-potential-difference impressing, next white, 
and serves as black according to electrical-potential-difference impression is called Nor-Marie White 
Mohd, and its TN eel is in use. 

[0005] The structure of the unit pixel part of the conventional liquid crystal display is shown in drawing 
5 and drawing 6 . It is the sectional view where drawing 5 met the top view and drawing 6 met the G-G 
line. On a substrate (100), the gate electrode (101) which consists of metal, such as Cr, Ta, and Mo, is 
formed, and the gate dielectric film (102) which covers this and consists of SiNx or/and Si02 grade is 
formed. p-Si (103) is formed on gate dielectric film (102). The source (N+) and the drain field (S, D) 
which p-Si (103) is the same with the low concentration (N-) (LD:Lightly doped) field (LD) which 
contained impurities, such as phosphorus and arsenic, in low concentration using the impregnation 
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stopper (104) of the Si02 grade by which patterning was carried out to the configuration of a gate 
electrode -(101) on this, and its outside, and contained the impurity in high concentration are formed. It is 
the intrinsic layer which an impurity does not contain substantially directly under an impregnation 
stopper (104), and it serves as a channel field (CH). The interlayer insulation film (105) which covers 
these p-Si (13) and consists of SINx etc. is formed, the source electrode (106) and drain electrode (107) 
which consist of aluminum, Mo, etc. are formed on an interlayer insulation film (105), and it connects 
with the source field (S) and the drain field (D) through the contact hole which was able to be 
respectively opened in the interlayer insulation film (105). All over the wrap, flattening insulator layers 
(108). such as SOG (SPIN ON GLASS), BPSG (BORO-PH-OSPHO SILICATE GLASS), and acrylic resin, 
are formed in this TFT. On a flattening insulator layer (108), the display electrode (109) for a liquid 
crystal drive which consists of transparence electric conduction film, such as ITO (indium tin oxide), is 
formed, and it connects with the source electrode (106) through the contact hole which was able to be 
opened in the flattening insulator layer (108). 

[0006] All over a wrap, the orientation film (120) which consists of poly membranes, such as polyimide, is 
formed in these [ all ], and the initial orientation of liquid crystal is controlled by predetermined rubbing 
processing. On another glass substrate (130) installed in the location which counters a substrate (100) 
on both sides of a liquid crystal layer on the other hand, the counterelectrode (131) extensively formed 
of ITO is prepared, orientation film (133), such as polyimide, is formed on a counterelectrode (131), and 
rubbing processing is performed. 

[0007] Here, the DAP (deformation of vertically aligned phase) mold using the perpendicular orientation 
film as orientation film (120 133) was shown to liquid crystal (140) using the nematic phase with a 
negative dielectric constant anisotropy. A DAP mold is one ofthe armature-voltage control 
birefringence (ECBielectrically controlled birefringence) methods, and controls permeability using the 
difference of the refractive index of a liquid crystal molecule major axis and a minor axis, i.e., a 
birefringence. The incidence linearly polarized light which penetrated one side ofthe polarizing plate by 
which rectangular arrangement was carried out is made into elliptically polarized light by the 
birefringence in a liquid crystal layer, and it is made to inject with desired permeability from the 
polarizing plate of another side in a DAP mold by controlling the difference ofthe amount of retardations, 
i.e., the phase velocity for a part for usual state Mitsunari in liquid crystal, and abnormality Mitsunari, 
according to the field strength of a liquid crystal layer at the time of electrical-potential-difference 
impression. In this case, since the display changes from black to white by raising applied voltage fr-om 
electrical-potential-difference the condition of not impressing, it becomes Nor Marie Black Mohd. . 
[0008] 

[Problem(s) to be Solved by the Invention] Thus, by impressing a desired electrical potential difference 
to the liquid crystal with which it was loaded between the substrates ofthe pair in which the 
predetermined electrode was formed, by controlling revolution or the birefringence of the light in the 
inside of a liquid crystal layer, tariget permeability or a target hue is acquired and a display image is 
created with a liquid crystal display, namely, the spectrum for which it depended on wavelength in the 
EOB method while being able to adjust transmitted light reinforcement in TN method by changing the 
orientation of liquid crystal and controlling the amount of retardations — reinforcement is controlled and 
separation of a hue iaiso becomes possible. It depends for the amount of retardations on the include 
angle of the major axis of a liquid crystal molecule, and the direction of electric field to make. For this 
reason, even if the include angle of electric field and a liquid crystal molecule major axis to accomplish 
was controlled by adjusting field strength in 1st order, when the amount of retardations changed 
relatively and the viewing angle changed depending on the include angle which an observer checks by 
looking, i.e., a viewing angle, transmitted light reinforcement or a hue also changed, and it had become 
the so-called problem of a viewing-angle dependency by it. 
[0009] 

[Means for Solving the Problem] Accomplish this invention in order to solve these technical problems. 
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and the liquid crystal layer which has the liquid crystal molecule by which perpendicular orientation was 
carried out is prepared between the display electrodes and counterelectrodes by which two or more 
formation was carried out. It is the liquid crystal display of the perpendicular orientation method which 
controls the orientation of the above-mentioned liquid crystal molecule by electric field. It is the 
configuration characterized by having formed the orientation control aperture in the above-mentioned 
counterelectrode, and forming the auxiliary electrode with which an electrical potential difference is not 
impressed to the above-mentioned display inter-electrode through a display electrode and an insulating 
layer. 

[0010] Moreover, the liquid crystal layer which has the liquid crystal molecule by which perpendicular 
orientation was carried out is prepared between the display electrodes and counterelectrodes by which 
two or more formation was carried out. It is the liquid crystal display of the perpendicular orientation 
method which controls the orientation of the above-mentioned liquid crystal molecule by electric field. It 
is the configuration characterized by having formed the auxiliary electrode in the horizontal or vertical 
above-mentioned display inter-electrode of the direction of either through the display electrode and the 
insulating layer, and forming the orientation control aperture which is located in the center of 
abbreviation of the above-mentioned display electrode, and follows the above-mentioned 
counterelectrode side in the vertical or horizontal direction of either. 

[001 1] According to this, brightness and a viewing-angle property can be raised by preventing poor 
orientation. Moreover the above-mentioned auxiliary electrode is a configuration characterized by being 
a transparent electrode, and according to this, it can improve a numerical aperture. 
[0012] 

[Embodiment of the Invention] A part of structures of the liquid crystal display concerning the gestalt of 
the operation of the 1st of this invention to drawing 1 and drawing 2 are shown. The sectional view 
where top view and drawing 2 A met the H-H line of drawing 1 in drawing 1 . and drawing 2 B are the 
sectional views which met the H line of drawing 1 . Although TFT formed on the substrate (10) is the 
same configuration as p-SiTFT shown in the conventional example, it simplifies here and it is shown, 
[0013] On a substrate (10), the gate electrode (11) which consists of metal, such as Cr, Ta, and Mo, is 
formed, and the gate dielectric film (12) which covers this and consists of SINx or/and Si02 grade is 
formed. p-Si (16) is formed on gate dielectric film (12), a center pours an impurity into the outside in the 
channel field of an intrinsic layer, and the source field and the drain field are formed. The interlayer 
insulation film (15) is formed in p-Si (16) so that ****** may be covered, and the drain electrode (17) is 
connected to the drain field. Furthermore, the diisplay electrode (19) which consists of transparence 
electric conduction film, such as ITO (indium tin oxide), is connected with the source field through the 
contact hole which was able to be opened in the interlayer insulation film (15). 

[0014] All over the wrap, the orientation film (not shown) which consists of poly membranes, such as 
polyimide, is formed in these [ all ]. On another glass substrate (30) installed in the location which 
counters a substrate (10) on both sides of a liquid crystal layer on the other hand, the counterelectrode 
(31) extensively formed of ITO is prepared, and orientation film (not shown), such as polyimide, is formed 
on the counterelectrode (31). In this invention, that from which a liquid crystal molecule (41) becomes 
perpendicular is selected in the orientation film (not shown) and liquid crystal (40). 
[0015] It is mostly located in the center and the description of this invention is in a counterelectrode 
(31) side at the place of a display electrode (19) in which the orientation control aperture (32) was 
horizontally prepared continuously so that all horizontal display electrodes might be straddled, as shown 
in drawing 1 and drawing 2 B. This orientation control aperture (32) is a part in which a counterelectrode 
(31) does not exist. Furthermore, as shown in drawing 2 A and B, it is in the place which prepared the 
auxiliary electrode (50) through the display electrode (19) and the insulating layer (15) on gate dielectric 
film (12). As the slash of drawing 1 shows, this auxiliary electrode is continued and formed 
perpendiculariy display intei^electrode, and it is formed so that the display electrode which moreover 
adjoins each other may be straddled. 
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[0016] An electrical potential difference is not impressed to this auxiliary electrode (50) at all, but, for 
^ this reasori. it is in floating. Therefore, as shown to drawing 2 A by the broken line, capacity coupling of 
the auxiliary electrode (50) is carried out to neighboring display electrodes (19). then, the level Rhine 
reversal drive which reverses and drives this liquid crystal panel for every level Rhine — or when the 
field reversal drive reversed for every field is performed, an auxiliary electrode (50) will cost the almost 
middle electrical potential difference of the electrical potential difference of the display electrode (19) of 
the horizontal neighbors by which capacity coupling was carried out. That is, it will be in the condition 
that the display electrode is formed continuously horizontally. 

[0017] Here, since the electric field like making a liquid crystal molecule (41) incline in an orientation 
control aperture (32) and display inter-electrode (60) are not built as shown in drawing 2 B, a liquid 
crystal molecule carries out [ then, ] orientation perpendicularly like illustration. However, as a dotted 
line shows to drawing around it, electric field occur, and carry out orientation control of the major axis in 
the direction right-angled to electric field, and further, since a liquid crystal molecule gets across even 
to internal liquid crystal with the continuity of liquid crystal, the inclination of these liquid crystal 
molecules In the fields R1, R2, R3, and R4 across which it faced by the orientation control aperture (32) 
and display inter-electrode (60), if it sees from a perpendicular direction as shown in drawing 2 B, the 
direction of orientation of liquid crystal will turn into hard flow by turns. 

[0018] On the other hand, if it sees from a horizontal direction as shown in drawing 2 A, all liquid crystal 
molecules will incline in the direction of an orientation control aperture (32) from the edge of a display 
electrode, and they will become uniform [ the direction of orientation ] so that clearly from drawing. As 
mentioned above, it is at this example. Since it is in the condition that the display electrode is formed 
continuously horizontally, this uniform orientation is produced over all 1 horizontal Rhine. That is, the 
orientation of liquid crystal becomes uniform over each Rhine whole region of R1. R2, R3, and R4. 
Therefore, poor orientation is lost and brightness and a viewing^angle property improve remarkably. 
[0019] Moreover, since the auxiliary electrode (50) was formed with transparent electrodes, such as ITO, 
it will be in the condition that all 1 level Rhine continues, and a numerical aperture will also improve 
greatly here. A part of structures of the liquid crystal display concerning the gestalt of the operation of 
the 2nd of this invention to drawing 3 and drawing 4 are shown. The sectional view where top view and 
drawing 4 A met the J-J line of drawing 3 in drawing 3 , and drawing 4 B are the sectional views which 
met the K-K line of drawing 3 . 

[0020] With this gestalt, it differs in that the formation direction of an auxiliary electrode (50) and an 
orientation control aperture (32) is a f)revious example and previous reverse, that is, it is shown in 
drawing — as — a colinterelectrode (31) side — a display electrode (19) — it was mostly located in the 
center, and the orientation control aperture (32) is provided succeeding the perpendicular direction so 
that all vertical display electrodes may be straddled. Furthermore, as shown in drawing 4 A and B, the 
auxiliary electrode (50) is provided through the display electrode (19), the insulator layer (12), and the 
insulating layer (15) on the substrate (10). As the slash of drawing 3 shows, this auxiliary electrode is 
horizontally formed to display intei^electrode continuously, and it is formed so that the display electrode 
which moreover adjoins each other may be straddled. 

[0021] Since an electrical potential difference is not impressed at all like a previous example but this 
auxiliary electrode (50) is in floating, as shown to drawing- 4 A by the dotted line, capacity coupling.of the 
auxiliary electrode (50) is carried out to neighboring display electrodes (19). then, the vertical-lines 
reversal drive which reverses and drives this liquid crystal panel for every vertical lines — or when the 
field reversal drive reversed for every field is performed, an auxiliary electrode (50) will cost the almost 
middle electrical potential difference of the electrical potential difference of the display electrode (19) of 
the neighbors of the perpendicularly capacity coupling was carried out. That is, it will be in the condition 
that a display electrode continues perpendicularly and is formed in it. 

[0022] Here, since the electrode like making a liquid crystal molecule (41) incline in an orientation 
control aperture (32) and display inter^electrode (60) is not built as shown in drawing 4 A, a liquid 
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crystal molecule carries out [then, ] orientation perpendicularly like illustration. However, as, a dotted 
line shows to drawing around it, electric field occur, and carry out orientation control of.the major axis in 
the direction right-angled to electric field, and further, since a liquid crystal molecule^ gets, across even 
to internal liquid crystal with the continuity of liquid crystal, the inclination of thesejiquid , crystal \ \ 
molecules In the fields CI, C2. C3, and C4 across which it faced by the orientation cqntroji aperture (32) 
and display inter-electrode (60). if it sees from a horizontal direction as shown in drawing 4. A. the . 
direction of orientation of liquid crystal will turn into hard flow by turns. . ... , 

[0023] On the other hand, if it sees from a perpendicular direction as shown in drawing 4 B,.all liquid . 
crystal molecules will incline in the direction of an orientation control aperture (32) from. the qdge of a 
display electrode, and they will become uniform [ the direction of orientation ] .so that clearly from , i 
drawing. As mentioned above, it is at this example. Since it is in the condition that a display.electrode 
continues perpendicularly and is formed in it, this uniform orientation is produced over all 1 vertical 
Rhine. That is, the orientation of liquid crystal becomes uniform over each verticaHines;whple region of 
C1, C2, C3, and C4. Therefore, poor orientation is lost and brightness and a viewing^-angle property 
improve remarkably. 

[0024] Moreover, since the auxiliary electrode (50) was formed with transparent electrodes, such as ITO, 
it will be in the condition that all 1 vertical lines continue, and a numerical aperture will improve greatly 
also here. 
[0025] 

[Effect of the Invention] Since brightness and a viewing^angle property could be raised and the auxiliary 
electrode was used as the transparent electrode by preventing poor orientation like [ it is ****** and ] 
from the above explanation, a numerical aperture can be raised. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view of the pixel section of the liquid crystal display concerning the gestalt of 
operation of the 1st of this invention. 

[Drawing 2] It is the sectional view which met the H~H line list of drawing 1 at the I-I line. 

[Drawing 3] It is the top view of the pixel section of the liquid crystal display concerning the gestalt of 

operation of the 2nd of this invention. 

[Drawing 4] It is the sectional view which met the J-J line list of drawing 1 at the K-K line. 
[Drawing 5] It is the top view of the unit pixel section of the conventional liquid crystal display. 
[Drawing 6] It is the sectional view which met the G-G line of drawing 3 . 
[Description of Notations] 

10 Substrate 

1 1 Gate Electrode 

12 Gate Dielectric Film 
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15 Interlayer Insulation Film 

1 6 Source Electrode 

17 Drain Electrode 

1 9 Display Electrode 

20 Orientation Film 

30 Glass Substrate 

31 Counterelectrode 

32 Orientation Control Aperture 

40 Liquid Crystal 

41 Liquid Crystal Molecule 
50 Auxiliary Electrode 
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3 

N GLASS) , B P S G (BORO-PH-OSPHO SILICATE GLAS 

s) . T ^ fvm^%<o^^immM dps) am^ 

$ixTV^5. ^mimmB: (10 8) -ilctt. I TO 
(indium tin oxide) m<r>mWiW^i)^hf£^WLSkl^ 

ffl<D*^m@ (10 9) i>m0.^n. ^mtmrnm (i 

10 0 0 61 :itu6>^TSrJg5^ffiJ-tts ^Ky-fSK^ 

(Dii5^^i^*^.fe;^iSga(6iM (12 0) tm^^ix. B)f«. 

—is. ^SSSrfe^A/-CS45.(l 0 0) 
t^g$i^;/tSlJ<D:^f^;^SK (i 3 o) ±tc»i, i toic: 
J:9^ffi6t)trj^^$tT,fcM(pl«@ (13 1) ;SS.ISHte> 
tb, ^r^m^ (13 1) ±»Cf47Ky'f 5 K^©g2|6]JK 
(13 3) ;iSJ^J5fe$tl/v ^l^^'^'&adSJi^H-CV^S. 

[0 0 0 71 rr-ctt. ^^ (14 0) tcA<^^m*^ 

:i^t4Sr^bfc^-75^i/i!'ffl?:fflv\ i2(^K (120. 1 
3 3) i bTSji;g2ln]^^ffll/>:fcDAP (deformation 
of vertically aligned phase) SSr^Lfc. DAPS 
tt, 'SBE^JIJPliffitlT (E CB : electrically controlle 
d birefringence) :^^CD— O-^fe ?) . 

[0 0 0 8] 

c B *^^c:*;^^T^±^Sft^r»ff Lfc5>)t3tSS:$iJi& b-c 

[00091" 



4 

[ 0 0 1 0 1 ^fc. ^^J]^^$Jbfc*'T^m@i:^lS]m^l 
lfij*S:<D?gJI^^SS-T?*> o T , .-.Tk^X f±SE© v ^-f 

[0 0 1 ll rtutiitufS. Sfil6j^fi:5rll^lti-5r:i:Jc 
fc, ±!Btt«Jmffifi. SWm®-e*)5r 

[0 0 121 

iS(D?I^flgt>:#5?S^**ig«w— ^9«5t*^i-o Ell 
tt^Pffiia. |ll2Af±EI l<oH-H^tc^eo/c8fr®S, HI 

2 BfiEi 1 © I - i iistceofc»fffiBi-e.s>5, mm ( 1 

0) ±tC^^$ttfcTFTfit<§5l5^J»C*b^p-S i T 

30 [0 0 1 3rS« (1 O) Cr, Ta, Mo^<0 

• j>'.^'/v*>b*5y- h«® (11) tm^^i^^. :iixSr 

ffeiid^:(i2) im^^ixx^^i), ^'-hmmm (i 

2) ±»Cttp-S 1(16) f^dS^-t^^ 

)$.RX^V^-■-(y^^iim^^i^X\'^^o■:P-Si (1 

6) fcf±rJxS:^^M5 J: 5.t-^&^«feiik)^ (15) 

S ixT*J-9 . K t^-f K k-f i^f;^- (17) ami 

ic^tO-Ti-'So Ht-v I TO'dndium tin oxide) ^CD' 

40 . @pj^m)K*^b'fc5S^.m^r(i 9) i^Mf^^^n^ (1- 
. tmf^^fixy>&i' 

•5. JSfBS5r^/^T-««- (.l 0) lcMl6];r5te«^- 
t-Ka§ivfcSiJ«?;tf 9-;*««T- ( 3 oy. ±.\zi-i. i t o»c 
■ J; 9 ^S6<]»cff^^$ixfc*frfi]ffi@f ( 3-1) d5^1t hix. 

• *J-|6j«i^t ( 3. 1 )- ±Kn^X>( ^. K^©E[Sl^">(l§!*-B: 
T) isjg^^.juxvN?.. *^0JT-j4;,ie(filK- (lil^Hi: 

so i") S.tJ5JgS=>(4.0). Sr, ^S^^^ (4 1) iSSEfcJ^i 
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5 

I 0 0 1 5 ] *^PJOD#mf*s |lIl^fct50 2BtC:^$tU 

5J:5t-. (3 1) ianc, ^m^^ (1 9) © 

5{-7K¥*l^»-aifEL-Cffil6]$lJ« (3 2) ^r^ltfct 
w5l-*)2>c rwKl6]$iJW^. (3 2) tt. ^|6]m@ (3 
1) ©#ffiL/il/^a55)-T-fc?.o HSCl. EI 2 A. B}c:^$ 

^-vmm Kl 2) (1 
9) hmmm (1 5) *^LT. «a««E (5 0) 
ttfctr^t-fcSc rcoMlim^fis SK^^i^-C^I- 10 

[0 0 16] roDWSb^® (5 0)- frfi-fPi^lIjESrEPiP 
-C. l212A{Cl8[i^-C*$*l,5 J; 5f-^ #Sbm^ (.5 0) 

ttMP(7)*^®@ (19) tssi^'g-^nio -t:i-e. 

>f-/vKStereii!&fTofc®^, *t|b«^ (5 0) 
^S^-^$tufc;jc5p:^I«iI©M^©*^m® (1-9) 20 

[0017] :i r-e. 0 2 B tc^-f-j; 5 u^um%. 
(3 2) (6 0) ^c^5^^T(i:^^A^)■^ (4 

K|6l*J^^ (3 2) i:*^«ffira 

(6 0) i: -C^SHfclS^R 1 , R2, R3, R4-e 
t4. ia2B»c^-rj; 5»-ai£::^|6]*>fei^^tutf, 
l6]*|6]*5iSSSlc:aS»*|B] ?t 5o 

[0 0 181 — ^2K\C7Vi-t i.^\z.ifj^-)3^t^h% 

(3 2) <^:^i6i'-«^i-2.r't tJit). 

|6]<D-1 7'ri^:^-Ctc:t)fcoT4-f.5o t) , Rl. R 
2. R3. R4©«-7'('>'^«fCfc;feo-Cjeeffi©ElnJf± 

[0 0 191 rrr-tt. WSb^ (5 O). S: I T 

o4f<DSM®^T?j^^Lfc©-e> i7k¥7-Ci^*5i-'<-c 

U5|ir4 (C:*^B^W||2<O|IMcOM^(C-0S5?SfB«.T^^« 
©— #P<0«it5r^-t-. 03ttTE0, 04 Af±lll3(0 J 
- Ji»tc:}Bofc»rEia» 04 BttE13©K-KilS»c^Bo bo 



5 

[0 0 2 01 ^<D?^^X-»i. tttbm® (5 0) tiai^jsu 
(3 2) <^f^^:^|p]d5^fe©0iji:jS!tc/io-ri^5,^;6S 
fiP*>^ 0»c^$tt5J:5l-s jttlfijm® (3 1) 
ftijtr. (19) (^t5l^4'*{C'e«L, SB:^I^ 

(3 2) SrlSJfrv^So' Ht-> 04A, BfC^$ 
H5J;5»-. S« (10) ±JrS^®l (19) iriffei^ 

IS (1 2) StJ^i^^^ (1 5) ^^\>X. W^mm (5 
0) SriSttTV^So rwMfbll^ttv 0 3 WM^T-^-f 

[0 0 2 11 r<0«gjm^ (5 0) fi. 3fe(OMi:l^fil{5r 

©T?, 04A»J:^i^X^$tv5 J:5tc, Mlbmffi (5 

0) ttWP©^^^ (19) t^fiig-g-$tb5. ^Z. 

5 7 -/V KStelEtb Srfro ^t*^-. (50) 

\:.\-iMw^^^Mz.mm3n(Dm'm(r>^7P.w& d 9) 
[00221 r:iT\ 04Aic^i-j:5(-. ia[S]$ijp^. 

(3 2) a:«^S;«irB^ (6 0) t;iiBV^TfiJiSHl^)-^^ (4 

1) SrM^$-ii:5J5i:*©mi^;&S;i,>d>6j;?cVNfc*, 0^© 

^H::*Te*35©-e; ElRj^iJ^^ (3 2) t^^^giisg 

(6 0) tT'fi^SnfcM^Cl. C2, C3, C4-e 

[00231 — 0 4 B J;::3^-r J; 5 t-aE:^iRi*»e>.E 
(32) ©;^[pj--ffl,^-t-5 :Ltiitii'0. Wii)^ h'm h 

ifilWl^fV^TJc^pfco-C^-fSo o*!7v-Cl. C 
2. C3. C4<0'^mW.7'f>'±mVii:>1t'^Xm&<om 

[0 0 2 41 t.tc. w^T't, MlbmS (5 0) «rIT 

[0 0 2 51 



:'.i#iilfii-i.Q935r 



(5) 



[1112 1 01 cpH-Hi^afcU^t- I - 1 aJcj^ofcBirSaH ^ 
1124] UllWJ- Ji^MWwK-K^fcffiofwWfffiia 10 31 *Mfi]«@ 

So ■•• • 

me] iii3©G-GiSJ-?Sofcifffilil'efe?>o 



1 0 




1 1 




1 2 




1 5 


mmmmm ■ 


1 6 


.■»*■.• . ... 


1 7 




1 9 




2 0 




3 0 




3 1 




3 2 


■;iE.|6lW,^.. 


4 0 




14 1 




5 0 





[1111] 



[ma] 
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(6) 



m2] 



^30 
:^31 



□ DODOODODDDflDDDErDDDOQQaDDaoaaDflQQOIIDDa' V:^^ 
ODDDDOaDDDaODODOODODDDQDaDODaaaaDDDQDIh^^U 
ODOflDDaaDflDDODDDDnDDDDDDDaagqODDDDOOnjI. 



=1 




.32 



12 
U 



^12 



60 



[1^4] 



32 



32 



32 



: go e{) ^"^^^- ^11 
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41 
17 
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^ ■ , a 



DDODODDaDDDDDDDDDQDDDDDODDDaflOQDDDDDDD "l^,^ 
DDaflQD00ODODaDflDDDOaDD0DDDQaflODOD0DDD[pv^i^ 
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